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Siemens applicators. For Siemens Primus with an applicator 
size of 10x10cm², this peak reaches 2.3%, 1%, 0.9% and 1.3% 
of the maximum central axis dose (Dmax) for 6,9,12 and 
18MeV electron beams, respectively, doubled for 6x6cm² 
field size. For Siemens Oncor, with the above applicator size, 
this peak dose reaches 0.8%, 1%, 1.4% and 1.5% of Dmax for 
6,9,12 and 14 MeV, respectively, doubled for 20x20cm². In 
contrast for Varian 2300C/D, the doses at 15cm from field 
edge are 0.3%, 0.5%, 0.6% and 1.1% of Dmax for 6, 9, 12 and 
18MeV, respectively. No peak dose spot is evidenced for 
Varian applicator. Measurements made at 10cm depth show 
that, depending on beam energy, applicator size, collimator 
size, and out-of-field distance, the peripheral dose 
represents 0.01% to 1% of Dmax. 
Conclusions: This work analyzes peripheral doses for 
different electron beams energies and three different 
applicator types. It evidences that depending on beam 
energy, applicator size and type, the peak dose at 15cm from 
field edge ranges from 0.3-2.7% of the Dmax 
In certain circumstances the peripheral doses from electron 
beams may be comparable to values reported for photon 
beams. Our results should be considered in the optimization 
of treatment planning and also in studies exploring RT long 
term effects. 
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Purpose/Objective: The aim of the present study was to 
estimate the neutron dose equivalent for Elekta Precise 
LINAC operating in 15 MV photon modes for various depths 
along the center axis and out-of-fields in open fields (field 
defined using diaphragm by retracting back the MLC from the 
radiation fields) and IMRT fields (field size defined using 
multileaf collimators).  
Materials and Methods: All the irradiations were performed 
using 15MV photon beams form ELEKTA Precise medical linear 
accelerator (Elekta AB, Stockholm Sweden) equipped with 80-
leaf multi leaf collimators (MLC). Measurements were 
performed using CR-39 (Columbia Resin) PADC (poly(allyl 
diglycol carbonate)) track etch detector (Intercast Europe 
srl,Italy) with 1' x 1' size and 1.5 mm thickness engraved code 
on the better side formulation 0.1 % DOP . The chemical 
etching of the dosimeters consists of 30 min pre-etching, 
employing a mixture of 6.25 N 40 % KOH (Potassium 
hydroxide) water solution and 60% ethyl alcohol, followed by 
8 - 10 hours etching in 6.25 N KOH water solutions at 700 C. 
The irradiation area is 10 x 10 cm2, 20 x 20 cm2, 30 x 30 cm2 
and 40 x 40 cm2 open fields for source to surface distance 
(SSD) was 100 cm. The LINAC was set to deliver 200 cGy at 
the point of maximum dose depth (dmax), and this was done 
at a rate of 400 MU/min. The readings were taken for open 
field irradiation and for fields defined using MLC.  
Results: Table 1 shows the neutron dose equivalence for 10 x 
10 cm2 open and fields defined using MLC for various depths 
along the center axis of the beam. 200 cGy was prescribed at 
dmax for all the measurements and the neutron dose 
equivalence shown was for the mSv per Gy. Fast neutron dose 
equivalence was found higher at the surface along the center 
axis (1.5 mm depth, which is the thickness of the film used). 
CR-39 films were placed in the surface along the center axis 
for all further studies. Neutron dose equivalence for different 
field sizes were studied for open and fields defined using MLC 
is shown in table 2.  
Table 1: Neutron dose equivalent in mSv per Gy of photon 
dose at different depths for an open field and for field size 
defined using MLC. 
 
Depth of measurements (cm) Neutron dose equivalence (mSv/Gy) 
Open field 
Mean ± Std. deviation (SD) 
MLC field 
Mean ± SD 
Surface (1.5 mm) 2.9 ± 0.35 4.8 ± 0.45 
1 2.6 ± 0.41 4.4 ± 0.23 
3.1 (dmax) 1.8 ± 0.52 3.4 ± 0.32 
5 1.2 ± 0.41 2.0 ± 0.18 
10 0.5 ± 0.2 0.6 ± 0.15 
 
Table 2: Neutron dose equivalent in mSv per Gy of photon 
dose for different field size for an open field and field size 
defined using MLC at surface. 
 
Field size (cm2) Neutron dose equivalence (mSv/Gy) 
Open field 
Mean ± SD 
MLC field 
Mean ± SD 
5 x 5 1.7 ± 0.15 3.2 ± 0.31 
10 x 10 2.9 ± 0.35 4.8 ± 0.45 
20 x 20 3.1 ± 0.18 6.3 ± 0. 20 
30 x 30 3.6 ± 0.24 6.3 ± 0.52 
40 x 40 3.5 ± 0.14 Cannot open this field size 
 
Conclusions: An increase of neutrons dose was found as the 
field size increases. While the maximum neutron dose was 
found for 30 x 30 cm2 field size in open field irradiations as 
3.6 ± 0.24 mSv.Gy-1. 
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